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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s) Felkl al. 

Serial No. To Be Assigned 

Filed Herewith 

For METHOD AND DEVICE FOR ROLLING A METAL STRIP 

BY MEANS OF A SKIN-PASS ROLLING STAND 

Examiner : To Be Assigned 

Group Art Unit To Be Assigned 

Assistant Commissioner for Patents 
Washington, DC 20231 

PRELIMINARY AMENDMENT 

Sir: 

Kindly amend the above-identified application before examination as 

follows: 

IN THE SPECIFICATION : 

Please substitute the originally-filed specification with the Substitute 
Specification which is enclosed herewith. A comparison document showing the 
differences between the translation of the originally-filed specification and the enclosed 
Substitute Specification is also enclosed herewith. 
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IN THE CLAIMS : 

Please amend original claims 1-9 as follows: 

1 . A method for rolling a metal strip in a skin-pass rolling stand for reducing 
the metal strip's thickness wherein the strip enters and exits the rolling stand at a 
determined velocity with the being under tension, comprising setting the velocity of the 
metal strip when it enters the skin-pass rolling stand and the velocity of the metal strip 
when it exits the skin-pass rolling stand independently of the tension in the metal strip. 

2. The method according to claim 1 , wherein the thickness of the metal strip 
is reduced by between about 0.1% and 5%. 

3. The method according to claim 2, wherein the thickness of the metal strip 
is reduced by between about 0.1% and 1%. 

4. The method according to claim 1 , further comprising setting the velocity of 
the metal strip when it enters the skin-pass rolling stand and the velocity of the metal 
strip when it exits the skin-pass rolling stand by the ratio of a desired thickness of the 
metal strip when it exits the skin-pass rolling stand to the thickness of the metal strip 
when it enters the skin-pass rolling stand. 

5. The method according to claim 1 , further comprising controlling the setting 
of the strip entry velocity by a controller for controlling the setting of the strip exit 
velocity to which a set value for the respective velocities is fed to the controller, and 
further wherein the set value for the velocity of the metal strip when it enters the skin- 
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pass rolling stand and the set value for the velocity of the metal strip when it exits the 
skin-pass rolling stand are set as a ratio of the desired thickness of the metal strip when 
it exits the skin-pass rolling stand to the thickness of the metal strip when it enters the 
skin-pass rolling stand. 

6. The method according to claim 5, further comprising correcting the set 
value for the velocity of the metal strip when it enters the skin-pass rolling stand as a 
function of a measured value for the velocity of the metal strip when it enters the skin- 
pass rolling stand and of a measured value for the velocity of the metal strip when it 
exits the skin-pass rolling stand. 

7. The method according to claim 6, further comprising correcting the set 
value for the velocity of the metal strip when it enters the skin-pass rolling stand as a 
function of a temporal mean of measured values for the velocity of the metal strip when 
it enters the skin-pass rolling stand and of a temporal mean of measured values for the 
velocity of the metal strip when it exits the skin-pass rolling stand. 

8. The method according to claim 1 , further comprising setting a roll nip in the 
skin-pass rolling stand as a function of the tension in the metal strip upstream of the 
skin-pass rolling stand and as a function of the tension in the metal strip downstream of 
the skin-pass rolling stand. 

9. A skin-pass rolling stand for use in rolling a metal strip in accordance with 
the method of claimed 1 , comprising a means for setting the strip entry velocity 


NY02:365638.1 


3 


:L O o 3 m Q & E M-Dl E 

A34882-PCT-USA (071308.0287) 

PATENT 

independently of the tension in the metal strip, and a means for setting the strip exit 
velocity independently of the tension in the metal strip. — 

A "Version With Marked Changes Made" is submitted herewith. 

IN THE DRAWINGS : 

Please amend Figure 1 by deleting the reference "22" and substituting "14"; 
deleting "t w " and substituting "t"; and deleting "v*(1-E)" and substituting "v*(1-e)". 
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REMARKS 

By this Preliminary Amendment, applicants amend originally-filed claims 1-9 
to comply with the U.S. Patent and Trademark Office practice and standards. No new 
matter has been added to the application. Amendments to the claims do not address 
any issues of patentability, and the amended claims are provided to place the 
application in better condition for allowance. 

Likewise, the amendments to the specification are provided to correct 
grammatical and syntactical errors in the originally filed application. No new matter has 
been introduced into the application. 

The amendments to the "Claims" are reflected in the attached "Version With 
Marked Changes Made." 

Favorable consideration on the merits is respectfully requested. 

Respectfully submitted, 

Dated: January 15, 2002 By: 

BAKER BOTTS L.L.P. 
30 Rockefeller Plaza, 44th floor 
New York, New York 1 01 12-0228 
(212)408-2562 
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Version With Marked Changes Made 

WE CLAIM : 

1 . A method for rolling a metal strip (1) by mean s ol m a skin-pass rolling 

stand (?^ for reducing the metal strip's thickness e fiwherein the metal strip R enters and exits the 
rolling stand at a determined velocity with the being reduc e d by th o rolling in th e sk in pass 
rolling stand (7) under tension , characterized in that comprising setting the velocity (v>)-of the 
metal strip-f^-) when it enters the skin-pass rolling stand f£)-and the velocity fv 0 )-of the metal strip 
(+) when it exits the skin-pass rolling stand (7) are set independently of the tension in the metal 
strip-£4-). 

2. The method as clai med in according to claim 1, characterized in t hat wherein the 
thickness of the metal strip (i)-is reduced by between about 0.1% and 5%. 

3. The method as claimed in according to claim 2, characterized in that wherein the 
thickness of the metal strip (4-)-is reduced by between about 0.1% and 1%. 

4. The method a s claimed in according to claim 1 , 2 or 3, cha racteriz e d in that further 
comprisin g setting the velocity (v t )-of the metal strip-fi) when it enters the skin-pass rolling stand 
(7)-and the velocity (v e )-of the metal strip-{4-) when it exits the skin-pass rolling stand (7) ar e s et 
wttfehy the ratio (I E*) of theg desired thickness of the metal strip {4-)-when it exits the skin-pass 
rolling stand ££Ho the thickness of the metal strip <4}~when it enters the skin-pass rolling 
stand-£7). 

5 . The method as claimed in claim 1. 2. 3 or 4 . in accordin g to claim 1. further 
comprisi ng controll ing the s etting of th e strip e ntry velocity by a controller for controlling the 
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setting of the strip exit velocity to which a meaes set value for setting the respective velocities is 
fed to the controller, and furthe r wherein the set val ue for the v elocity of the metal strip 
entry when it enters the skin-pass rolling stand and the set value for the velocity i s provided fora f 
the purpose of s o tting metal strip when it exits the v e locity (v 4 ) of the m et al s trip (1) when it enter s 
the-skin-pass rolling stand (7 ), a nd a me ans for s et tin g the strip exit velocity is provided for the 
purpose of s e tting the v e l ocit y ( v Q ) of th e m e tal strip (1) wh e n it e xits th e skin pass roll in g stan d 
(7), and a c o ntroller (20) is provided for controlling the means for setting the strip entry velocity, 
an d a controller (21) is provided for controlling th e m e an s for setting the strip exit v e locity, a s et 
value for the velocity (v » ) of the metal strip (1) when it en t ers the ski n- pass rolling sta nd (7) being 
f e d to the cont rol ler (20) of the means for set t ing the strip entry velocity and a set valu e for th e 
velocity (v 0 ) o f the metal strip (1 ) when it exits the skin pass rolling s tand (7) b eing fed to the 
e ontroller (21) of th e mean s for sotting th e strip e xit v e locity, characteriz e d in that the set valu e 
(v*(l E*) for the velocity (v + ) of the metal strip (1) when it enters the skin pas s rolling stand (7) 
an d the s et value (v*) for th e v e locity (v G ) of the m e tal strip (1) when it exits th e skin pass rolling 
stand (7) are set at§§ *a§ ratio (IE*) of the desired thickness of the metal strip (4>when it exits 
the skin-pass rolling stand (7)-to the thickness of the metal strip (i>-when it enters the skin-pass 
rolling stand-f?). 

6. The method a s claimed in according to claim 1, 2, 3, 4 o r 5, characterized in 
thatfiirther comprising correcting the set value (v*(l E*)) for the velocity (v,)-of the metal strip 
<4}-when it enters the skin-pass rolling stand (7) is corr e cted as a function of a measured value 
(v^)-for the velocity (v,)-of the metal strip-(4-) when it enters the skin-pass rolling stand (7)-and 
of a measured value (v 0im )-for the velocity (v G )-of the metal stripy when it exits the skin-pass 
rolling stand-(7). 
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7. The method as claime d i n according to claim 1, 2, 3, 4, 5 or 6, characterized in 
thatfurther comprising correcting the set value ( v*(l E*)) for the velocity (v,)-of the metal strip 
f+^-when it enters the skin-pass rolling stand (7) is corrected as a function of a temporal mean 0 
of measured values (v K ™)-for the velocity (v^of the metal strip (i>-when it enters the skin-pass 
rolling stand-f?) and of a temporal mean fof meas ured values for the velocity of the metal strip s 
of m e asur e d valu e s (v 0>m ) for the v e locity (v 0 ) of th e m e tal strip (1) when |1 ; exit s th^ skin-pass 
railing siand-f?)^ ) of measured values (v^ ) fo r the velocity (v e ) of the metal strip (1) when it 
ex4ts the skin -pass-rel ling stan d (7). 

8. The method as claimed in accordhig jo claim 1 , 2, 3, 4 , 5, 6 or 7, characterized in 
thaUhefurther comprising setting a roll nip in the skin-pass rolling stand (7) is sot as a function of 
the tension in the metal strip-(l) upstream of the skin-pass rolling stand (7fand as a function of 
the tension in the metal strip-ft) downstream of the skin-pass rolling stand-£7). 

9. A devieeskin-pass rolling stand for use in rolling a metal strip (1) using a s kin 
pass rolling stand (7) in accordance with the method asof claimed in one of the preceding claims, 
the thickness of the metal s trip (1) being reduced by the rolling in the skin pass rolling stand (7), 
characterized in that the devic e for rolling the m e tal strip (1) has h comprising a means for setting 
the strip entry velocit y, for the purpose of setting the velocity (v i) of the metal strip (1 ) when it 
enters the skin pass rolling stand (7) independently of the tension in the metal strip-ft), and a 
means for setting the strip exit velocit y, for the purpose of s etting the velocity (v e ) of t he metal 
strip (1) wh e n it e xits th e s kin pass rolling stand (7) independently of the tension in the metal 
strip-f^. 
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BAKER BOTTS L.L.P. 
30 ROCKEFELLER PLAZA 
NEW YORK, NEW YORK 101 12 


TO ALL WHOM IT MAY CONCERN: •* 

Be it known that WE, HANS-JOACHIM-FELKL, JOACHIM GOEPEL, and 
ROBERT WINKLER, citizens of Germany, Germany, and Austria, respectively, 
whose post office addresses are Dreifaltigkeitsweg 8, D-91301 Forchheim, Germany; 
Fichtenstrasse 18, D-91094 Langensendelbach, Germany; and Donato-Polli-Strasse 54, 
D-91056 Erlangen, Germany, respectively, have invented an improvement in: 

METHOD AND DEVICE FOR ROLLING A METAL STRIP 
BY MEANS OF A SKIN-PASS ROLLING STAND 

of which the following is a 

SUBSTITUTE SPECIFICATION 

FIELD OF THE INVENTION 
[0001] The invention relates to an improved a method and a device for rolling a 

metal strip by means of a skin-pass rolling stand, wherein the thickness of the metal strip 
is reduced by the rolling in the skin-pass rolling stand. 


BACKGROUND OF THE INVENTION 
[0002] The rolling of steel by means of a skin-pass rolling stand serves primarily 

to roll specific properties into the steel by means of a slight reduction in thickness. The 
following are particularly suited for skin-pass rolling: flat products produced from soft 
steels for cold- working in accordance with DIN EN 10130 and DIN EN 10131; hot-rolled 
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metal strip in accordance with DIN EN 10051; precursor material for electrolytic strip 
surface treatment (DIN 17163-electrolytically galvanized, cold-rolled strip and sheet); 
relatively high-strength steels and phosphorus-alloyed steels with and without bake- 
hardening affects in accordance with SEW 093 and SEW 094; soft microalloyed steels in 
accordance with SEW 095; galvanized strip in accordance with DIN EN 10142; electric 
sheet produced from unalloyed and alloyed steels; non-grain-oriented, non-final-annealed 
steel in accordance with DIN 46400 Parts 2 and 4; and cold-rolled broad strip made from 
stainless, heat-resistant steels in accordance with DIN 59381 and 59382. The skin-pass 
rolling of soft steels (steel strips) for cold-working is carried out with the aim of 
eliminating the pronounced yield point of the steel strip, improving the planarity of the 
steel, strip and setting a defined roughness of the strip surface. 

SUMMARY OF THE INVENTION 
[0003] It is an object of the present invention to improve the quality parameters of 

steels or steel strips, such as for example the yield strength, the planarity, or the 
roughness of the steel strip, by means of skin-pass rolling. This object is achieved by a 
method and/or device for rolling a metal strip in a skin-pass rolling stand whereby the 
velocity of the metal strip when it enters the skin-pass rolling stand and the velocity of 
the metal strip when it exits the skin-pass rolling stand are set independently of the 
tension in the metal strip. In this way, it is possible to set the desired reduction in 
thickness with a high degree of accuracy, which results in a high quality metal or steel 
strip. The method according to the present invention is so accurate that it is even possible 
to reduce the yield strength in a steel in which a significant reduction of the yield strength 
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is only possible when the thickness is reduced by an amount which lies within a very 
narrow range, for example between about 0.475% and 0.525%. Accordingly, the 
invention is advantageously used for metal strips the thickness of which is reduced by 
between about 0.1% and 5%, and preferably between about 0.1 % and 1%. 

[0004] In a preferred embodiment of the invention, the velocity of the metal strip 

when it enters the skin-pass rolling stand and the velocity of the metal strip when it exits 
the skin-pass rolling stand are set in accordance with the ratio of the desired thickness of 
the metal strip when it exits the skin-pass rolling stand to the thickness of the metal strip 
when it enters the skin-pass rolling stand. Since the reduction in thickness is usually 
given as the lengthening of the metal strip or the elongation ratio, the velocity of the 
metal strip when it enters the skin-pass rolling stand and the velocity of the metal strip 
when it exits the skin-pass rolling stand are set by the ratio of the length of the metal strip 
when it enters the skin-pass rolling stand to the desired length of the metal strip when it 
exits the skin-pass rolling stand. 

[0005] In a further preferred embodiment of the present invention, a means is 

provided for setting the velocity of the metal strip when it enters the skin-pass rolling 
stand, and a means is provided for setting the velocity of the metal strip when it exits the 
skin-pass rolling stand. Controllers are also preferably provided for controlling the 
means for setting the strip entry velocity and strip exit velocity. A set value for the 
velocity of the metal strip when it enters the skin-pass rolling stand is fed to the controller 
of the means for setting the strip entry velocity and a set value for the velocity of the 
metal strip when it exits the skin-pass rolling stand is fed to the controller of the means 
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for setting the strip exit velocity. The set value for the velocity of the metal strip when it 
enters the skin-pass rolling stand and the set value for the velocity of the metal strip when 
it exits the skin-pass rolling stand are set as a ratio of the desired thickness of the metal 
strip when it exits the skin-pass rolling stand to the thickness of the metal strip when it 
enters the skin-pass rolling stand. The same effect is achieved by setting the set value for 
the velocity of the metal strip when it enters the skin-pass rolling stand and the set value 
for the velocity of the metal strip when it exits the skin-pass rolling stand as a ratio of the 
length of the metal strip when it enters the skin-pass rolling stand to the desired length of 
the metal strip when it exits the skin-pass rolling stand. 

[0006] In another preferred embodiment of the present invention, the set value for 

the velocity of the metal strip when it enters the skin-pass rolling stand is corrected as a 
function of a measured value for the velocity of the metal strip when it enters the skin- 
pass rolling stand and of a measured value for the velocity of the metal strip when it exits 
the skin-pass rolling stand. 

[0007] In yet a further preferred embodiment of the present invention, the set 

value for the velocity of the metal strip when it enters the skin-pass rolling stand is 
corrected as a function of a temporal mean of measured values for the velocity of the 
metal strip when it enters the skin-pass rolling stand and of a temporal mean of measured 
values for the velocity of the metal strip when it exits the skin-pass rolling stand. 

[0008] In yet another preferred embodiment of the present invention, the roll nip 

in the skin-pass rolling stand is set as a function of the tension in the metal strip upstream 
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of the skin-pass rolling stand and as a function of the tension in the metal strip 
downstream of the skin-pass rolling stand. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] Further details of the present invention are described hereinbelow in 

connection with the drawings, in which: 

FIGURE 1 illustrates a known control arrangement for a skin-pass rolling stand; 

FIGURE 2 illustrates an exemplary embodiment of an improved control 
arrangement for a skin-pass rolling stand; and 

FIGURE 3 illustrates a preferred embodiment of the improved control 
arrangement for a skin-pass rolling stand. 

DETAILED DESCRIPTION OF THE INVENTION 
[0010] FIGURE 1 shows a control arrangement for a skin-pass rolling stand 7 for 

the skin-pass rolling of a metal strip 1 . The skin-pass rolling stand 7 has two working 
rollers 10 and 1 1 and two support rollers 8 and 9. The metal strip 1 passes through the 
skin-pass rolling stand 7 in the direction indicated by arrow 6. A means for setting the 
strip entry velocity, indicated by the rolls 2 and 3, is provided upstream of the skin-pass 
rolling stand 7. A means for setting the strip exit velocity, indicated by the rolls 4 and 5, 
is provided downstream of the skin-pass rolling stand 7. In FIGURE 1, the means for 
setting the strip entry velocity and the means for setting the strip exit velocity are 
designed as a bridle. However, they may also be designed as levelers, S-rolls or coilers. 
A velocity v, is imposed on the metal strip 1 upstream of the skin-pass rolling stand 7 by 
means of the rolls 2 and 3. A velocity v G is imposed on the metal strip 1 downstream of 
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the skin-pass rolling stand 7 by means of the rolls 4 and 5. To set the velocity v G of the 
metal strip 1 downstream of the skin-pass rolling stand 7, a controller 21 is provided, to 
which a set value v* is fed. The controller 21 controls the rolls 4 and 5 in such a manner 
that the velocity v Q of the metal strip 1 when it exits the skin-pass rolling stand 7 
corresponds to a desired set velocity v*. 

[0011] Tension-measuring rolls 12 and 13, which measure the tension t, of the 

metal strip 1 upstream of the skin-pass rolling stand 7 and the tension t g in the metal strip 
1 downstream of the skin-pass rolling stand 7, are provided upstream and downstream of 
the skin-pass rolling stand 7. The values t, and x 0 , together with their corresponding 
predetermined set values x,* and x G * and also a set value v w for the velocity v w of the 
skin-pass rolling stand 7, are input variables for a tension controller 14. The tension 
controller 14 controls the velocity v w of the skin-pass rolling stand 7. In addition, the 
tension controller 14 emits a tension-dependent correction value k T . 

[0012] In an exemplary embodiment of the invention, the tension-measuring rolls 

1 2 and 1 3 have incremental sensors (not shown), which measure the rotation of the 
tension-measuring rolls 12 and 13. These measured values are used to form a strip- 
lengthening value e, to which the following relationship applies: 


V — V 

^ c , ir. v x , rr. 

e = ■ — - 


v 

where v 0?m is the velocity of the metal strip 1 downstream of the skin-pass rolling stand 7 
measured by the incremental sensor of the tension-measuring roll 13, and v,, m is the 
velocity of the metal strip 1 upstream of the skin-pass rolling stand 7 measured by means 
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of the incremental sensor of the tension-measuring roll 12. A value v*(l-e), which has 
previously been added to the tension correction value k T , is fed to the controller 20 as set 
value for the velocity. 

[0013] FIGURE 1 further illustrates that the rolling force in the skin-pass rolling 

stand 7 may be set to a predetermined set value Fw by means of a controller 15. For the 
sake of simplicity, the feedback means for the controllers 15, 20 and 21 are not 
illustrated. 

[0014] FIGURE 2 shows an exemplary embodiment of the invention, in which 

the velocity v, of the metal strip 1 when it enters the skin-pass rolling stand 7 is set 
independently of the tension in the metal strip 1 . In a preferred embodiment of the 
invention, the velocity v, of the metal strip 1 when it enters the skin-pass rolling stand 7 is 
set to a set value v*(l-E*). In this case, E* is the set value for the elongation e of metal 
strip 1. Instead of the tension controller 14 as shown in FIGURE 1, a tension-monitoring 
means 22 is provided. The tension-monitoring means - which is advantageously 
designed as a tension controller with preceding dead band - emits an additional set value 
dF w for the rolling force, instead of a tension-specific correction value k T , when the strip 
tension reaches the limit of its regulating range. The rolling force in this case remains as 
constant as possible. 

[0015] FIGURE 3 shows a preferred exemplary embodiment of the invention 

which has been supplemented with a thickness-correction controller 25. The thickness- 
correction controller 25 determines a correction value k E which is fed to the controller 20 
and by means of which, for example, the set value v*(l-E*) is corrected. 
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[0016] The thickness controller 25 determines the correction value k E in such a 

manner that the temporal mean 9 of the strip-elongation value e corresponds to one of the 
set values of the thickness reduction E*. The temporal mean 9 of the strip-elongation 
value e is formed by means of the functional block 26 in accordance with 

— Vq, m Vi ( ir, 

e = 

Vi,m 

where v o m is the temporal mean of the value v 0 , m , i.e. the temporal mean of the velocity 
of the metal strip 1 downstream of the skin-pass rolling stand 7 measured by the 
incremental sensor of the tension-measuring roll 13, and v i m is the temporal mean of the 

value v,,™, i.e. the temporal mean of the velocity of the metal strip 1 upstream of the skin- 
pass rolling stand 7 measured by the incremental sensor of the tension-measuring roll 13. 
The devices for forming mean values 27 and 28 are provided for the purpose of forming 
v and v . 

v 0,111 v ljm • 
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ABSTRACT OF THE DISCLOSURE 
Method and device for rolling a metal strip by means of a skin-pass rolling 
stand (7), the thickness of the metal strip (1) being reduced by the rolling in the skin-pass 
rolling stand (7), and the velocity of the metal strip (1) when it enters the skin-pass 
rolling stand (7) and the velocity of the metal strip (1) when it exits the skin-pass rolling 
stand (7) being set independently of the tension in the metal strip (1). 
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53lBec'dPCi/n: 1 5 jan 2002 

BAKER BOTTS L.L.P. 
30 ROCKEFELLER PLAZA 
NEW YORK, NEW YORK 101 12 


TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, HANS-JOACHIM-FELKL, JOACHIM GOEPEL, and 
ROBERT WINKLER, citizens of Germany, Germany, and Austria, respectively, 
whose post office addresses are Dreifaltigkeitsweg 8, D-91301 Forchheim, Germany; 
Fichtenstrasse 18, D-91094 Langensendelbach, Germany; and Donato-Polli-Strasse 54, 
D-91056 Erlangen, Germany, respectively, have invented an improvement in: 

METHOD AND DEVICE FOR ROLLING A METAL STRIP 
BY MEANS OF A SKIN-PASS ROLLING STAND 

of which the following is a 

SPECIFICATION 

FIELD OF THE INVENTION 
f 0001 1 The invention rojatcsjn a method and a device for rolling a metal strip by 

means of a skin pass rolling stand, the thickness of the metal strip b e ing r e duced by th e 
rolling in the skin pass rolling stand, an improved a method and a devic e for rollings 
metal strip by means of a skin-pass rolling stand, wherein the thickness of the metal strip 
is reduced bv the rolling in the skin-pass rolling stand. 

BACKGROUND OF THE INVENTION 
[00021 [000 1| F-he -invention relates- to- a method and a d e vic e for rolling a m e tal 

strip by means of a skin pass rol l ing stand, the thickne s s of the metal strip being reduced 
NY02:365637.1 
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by the rolling in t h e skin pass ro l l ing s t and. The s kin - pas s rolling of steel by means of a 
skin-pass rolling stand serves primarily to roll specific properties into the steel by means 
of a slight reduction in thickness. In particular, The following are particularly suited for 
skin-pass rolling: flat products produced from soft steels for cold-working in accordance 
with DIN EN 10130 and DIN EN 10131. 10131; hot-rolled metal strip in accordance with 
DIN EN 10051. 10051; precursor material for electrolytic strip surface treatment (DIN 
17163 -electrolytically galvanized, cold-rolled strip and sheet)^ relatively high-strength 
steels and phosphorus-alloyed steels with and without bake-hardening effects affects in 
accordance with SEW 093 and SEW 094 r094; soft microalloyed steels in accordance 
with SEW 095x 095: galvanized strip (in accordance with DIN EN 10142-^; electric sheet 
produced from unalloyed and alloyed steels^; non-grain-oriented, non-final-annealed steel 
in accordance with DIN 46400 Parts 2 and 4; and cold-rolled broad strip made from 
stainless, heat-resistant steels in accordance with DIN 59381 and 593 8 2 ar c su itabl e for 
the skin pass rolling. 59382. The skin-pass rolling of soft steels (sled strips) for .cold- 
working is carried out in particular with the aim of eliminating the pronounced, yield 
point of the steel strip, improving the planajity q[ the steely strip and setting a defined 
rough o ess o f 1 he strj p. s yyr face. 

[0002] The skin-pass- rolling of soft steds-^st-eehsteps^fer-cold worfcwg-is eareed-out-m 
particu lar w k h the-aim evf^wwatmg^ s tri-pr 
irnpreving the-planarity of the steel ^tri|3~a:tid^elt4Bg-^a~dt>fiHed-rot}ghness-of4he- strip 
sitpfaeer 
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[0003] It is an object of the invention to further improve the qua lity para m e ters of stee l s 
er~stee4-st-r4^ pkinarity ep44KHrO«gtaess<>f the 

SUMMARY OF THE INVENTION 
[00031 [0 0 0 4 ] A c c o rdin g to the invention, the lt is an object of the present 

invention to lt is an object of the invention to further improve the quality parameters of 
steels or steel strips, §ueh as for example the ^iel j j^t^ 3j ij.li, .llig. pjanarity^ or the 
roughness of the steel strip, by means of skin-pass rolling ?. This object is achieved by 
m ean s of a method and/ or-a device for rolling a metal strip by m e an s o t m a skin-pass 
rolling stand in acco r dance with claim 1 or cl aim 9, respectively. The thickness of the 
metal strip is reduced by r o lling in th e skin pass rolling stand. whereby the velocity of the 
metal strip when it enters the skin-pass rolling stand and the velocity of the metal strip 
when it exits the skin-pass rolling stand boing are set independently of the tension in the 
metal strip. In this way, it is possible to set the desired reduction in thickness particularly 
accurately, so that metal or steel strip with a high degree of particularl y accuracv. which 
results in a high quality is formed metal or steel strip. This The method according to the 
present invention is so accurate that it is even possible to reduce the yield strength in a 
steel in which a significant reduction of the yield strength is only possible when the 
thickness is reduced by an amount which lies within a very narrow range, for example 
between about 0.475% and 0.525%. Accordingly, the invention is particularly 
advantageously used for metal strips wh osethe thickness of which is reduced by between 
about 0.1%o and 5%, advantagc ouslvand preferably between about 0.1 % and 1%. 
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[0004] [0005] In an advan ta ge o u s configuration a preferred embodiment of the 

invention, the velocity of the metal strip when it enters the skin-pass rolling stand and the 
velocity of the metal strip when it exits the skin-pass rolling stand are set in accordance 
with the ratio of the desired thickness of the metal strip when it exits the skin-pass rolling 
stand to the thickness of the metal strip when it enters the skin-pass rolling stand. 
The Since the reduction in thickness is usually given as the lengthening of the metal strip 
or the elongation ratio, i.e. in an advantageous configuration of the inv ention the velocity 
of the metal strip when it enters the skin-pass rolling stand and the velocity of the metal 
strip when it exits the skin-pass rolling stand are set withhy the ratio of the length of the 
metal strip when it enters the skin-pass rolling stand to the desired length of the metal 
strip when it exits the skin-pass rolling stand. 

[00051 [0006] In a further advantageous preferred confi guralion embodiment of the 

present invention, a means is provided for setting the velocity of the metal strip 

entpywhen it enter s the skin-p ass rolling stand, and a means is provi ded for setting the 

velocity is provided fo r of the purpo s e of setti n g metal strip when it exits the velocity of 

the metal strip when it enters the skin-pass rolling stand , and a means for setting the strip 

exit velocity is provided for the purpose o f set ti ng the velocity of the me tal st rip when it 

exits the skin pass rolling stand, and a controller is provided for controlling th e means for 

setting the s t rip entry velocity, and a controller is provided for controlling the means for 

s e tting the strip exit velocity, a set value for the velocity of th e m e tal strip when it ent e rs 

the skin pass rolling stand being fed to the controller of the means for s etti n g the strip 

entry velocity and a s e t value for th e velocity of the metal strip when it exits the skin pass 

rolling stand being fed to the controller of t h e mean s for setting the strip exit velo c ity, 
NY02:365637.1 
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and in which the s et value for the veloci t y of th e metal strip when it enter s the skin pass 
rolling stand and the set value for th e velocity of the metal strip when it exit s the skin 
pass rolling stand . Controllers are set-a talso preferably provided for controlling the 
means fo r setting the strip entry vel ocity an d strip exit velocity. A set value for the 
velocity of the meta l strip when it ent ers the skin -pass rolling stand is fed to the controller 
of the me ans for s etting the strip entry velocity and a set value for the velocity of the 
metal strip when it exits the skin-pass rolling stand is fed to the controller of the means 
for settin g the strip exit velo city. The set value for the velocity of th e metal s trip when it 
enters the skin-pass rolling stand and the set value fo r the velocity of the metal strip when 
it exits th e skin-pass rolling stand are set as a ratio of the desired thickness of the metal 
strip when it exits the skin-pass rolling stand to the thickness of the metal strip when it 
enters the skin-pass rolling stand. The same effect is achieved by setting the set value for 
the velocity of the metal strip when it enters the skin-pass rolling stand and the set value 
for the velocity of the metal strip when it exits the skin-pass rolling stand withM tfeeg 
ratio of the length of the metal strip when it enters the skin-pass rolling stand to the 
desired length of the metal strip when it exits the skin-pass rolling stand. 

[00061 In another preferred embodiment of the present invention, the set vahiejbr 

the veloc ity of the metal strip when it e nters the skin-pass rolling stand is corrected as a 
function of a meas ured val ue for the velocity of the metal strip when it enters the skin^ 
pass rolli ng stand an d of a me asured valu e for the velocity of the metal strip wh en it exits 
the skin-pass rolling stand. 
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[0007] fa in vet a further advantageou s preferred con fi guration embodiment of the present 
invention, the set value for the velocity of the metal strip when it enters the skin-pass 
rolling stand is corrected as a function of a temporal mean of measured valu evalues for 
the velocity of the metal strip when it enters the skin-pass rolling stand and of a temporal 
mean of measured value values for the velocity of the metal strip when it exits the skin- 
pass rolling stand. 

[0008] In a further ad vantageous c o nf i gu ration of the i nvention, the s e t v alue for the 
v e locity of the metal strip when it enters the skin pass rolling stand is correct e d as a 
function of a temporal mean of measured values for the vel oc ity of the m e tal st rip w h e n it 
enters the skin pass rolling stand and of a t e mporal mean of m e asured values for the 
velocity of the metal strip w h e n it e xit s the ski n pass ro lling stand. 

[0008] [0009] In a particularly advantag e ous configuration of the ln vet another 

preferred embodiment of the present invention, the roll nip in the skin-pass rolling stand 
is set as a function of the tension in the metal strip upstream of the skin-pass rolling stand 
and as a function of the tension in the metal strip downstream of the skin-pass rolling 
stand. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] [0010] Further advantages and inventive details w il l emerge from the 

following description of e xemplary embodim e nt s. In the drawin gpresent inve ntion are 

described herein below in connectio n with t he drawings, in which : 

FIG tFIGURE 1 shows illustrates a known control arrangement for a skin-pass 

rolling stands 
NY02:365637.1 
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FIGr FIGURE 2 shews illustrates an exemplary embodiment of an 
invenlive improved control arrangement for a skin-pass rolling standx : and 

F I G. 3 shows FIGURE 3 illustrates a particularly adva nta g eous 
exemplar y preferred embodiment fei^- aof the improved control arrangement for a skin- 
pass rolling stand. 

DETAILED DESCRIPTION OF THE INVENTION 
[00101 [00111 FIG . FIGURE 1 shows a k n o w n control arrangement for a skin-pass 

rolling stand 7 for the skin-pass rolling of a metal strip 1. The skin-pass rolling stand 7 
has two working rollers 10 and 1 1 and two support rollers 8 and 9. The metal strip 1 
passes through the skin-pass rolling stand 7 in the direction indicated by arrow 6. A 
means for setting the strip entry velocity, indicated by the rolls 2 and 3, is provided 
upstream of the skin-pass rolling stand 7. A means for setting the strip exit velocity, 
indicated by the rolls 4 and 5, is provided downstream of the skin-pass rolling stand 7. In 
t he present exemplar y embod im ent FIGURE l t the means for setting the strip entry 
velocity and the means for setting the strip exit velocity are designed as a bridle. 
However, they may also be designed as levelers, S-rolls or coilers. A velocity v, is 
imposed on the metal strip 1 upstream of the skin-pass rolling stand 7 by means of the 
rolls 2 and 3. A velocity v G is imposed on the metal strip 1 downstream of the skin-pass 
rolling stand 7 by means of the rolls 4 and 5. To set the velocity v G of the metal strip 1 
downstream of the skin-pass rolling stand 7, a controller 21 is provided, to which a set 
value v* is fed. The controller 21 controls the rolls 4 and 5 in such a manner that the 
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velocity v G of the metal strip 1 when it exits the skin-pass rolling stand 7 corresponds to a 
desired set velocity v*. 

[00111 f©012f-Tension-measuring rolls 12 and 13, which measure the tension xj of 

the metal strip 1 upstream of the skin-pass rolling stand 7 and the tension t q in the metal 
strip 1 downstream of the skin-pass rolling stand 7, are provided upstream and 
downstream of the skin-pass rolling stand 7. The values x, and x G , together with their 
corresponding predetermined set values x,* and x 0 * and also a set value v w * for the 
velocity v w of the skin-pass rolling stand 7, are input variables for a tension controller 14. 
The tension controller 14 controls the velocity v w of the skin-pass rolling stand 7. In 
addition, the tension controller 14 emits a tension-dependent correction value k T . 

[0012] [0013] Moreover, in M an exemplary configuration embodiment of the 

invention, the tension-measuring rolls 12 and 13 have incremental sensors (not shown), 
which measure the rotation of the tension-measuring rolls 12 and 13. These measured 
values are used to form a strip-lengthening value e, to which the following relationship 
applies: 


V — V 

c, rr i. f rr. 

e ~ 


where v 0jTri is the velocity of the metal strip 1 downstream of the skin-pass rolling stand 7 
measured by the incremental sensor of the tension-measuring roll 13, and v 1>m is the 
velocity of the metal strip 1 upstream of the skin-pass rolling stand 7 measured by means 
of the incremental sensor of the tension-measuring roll 12. A value v*(l-e), which has 
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previously been added to the tension correction value k T , is fed to the controller 20 as set 
value for the velocity. 

[0013] [001 4 ] Moreover, there is provis i on fo r FIGURE 1 further illustrates that 

the rolling force in the skin-pass rolling stand 7 torn ay be set to a predetermined set value 

by- means of a controller 15. [0015] For reason sFw by means of a controller 15, For the 
sake of clarit y simplicitv , the feedback means for the controllers 15, 20 and 21 are not 
illustrated. 

[0016] F I G. 2 shows an e x e mplary c o nfigu r at io n of the-invention. in which the velocity 

v r e-f#ie metal strip 1 wh e n it enters the skin pass r etiwg-iS^^ 

the-icHsiot>ifKho metal strip k- In a particularly advantageous configuration of the 

sot -le -tt-set-valuo v*{I-F**).- In this case, l^-is the set vahic-for-t-hc clou gat ion -e-e Pmei at 
strip 1. 

r00141 U)047+ FIGURE 2 shows an exemplary embodiment FIG . 2 shows an 

exemplary configuratio n of the invention, in which the velocity v, of the metal strip 1 
vyhen jtenl^_^^skijirpa_s§ rolling stand 1 is set independently of the : tension .ijU hcjiTeta l 
strip I. In a particularly advantageous confieuration preferred embodiment of the 
invention, Uiey:elocity v, onhejnetal_sjrip_ ijw henjt enters thejjki prpassjoUinK stand. 7,-js 
set to a set value v*(1 -E*). In this case, E* is the set value for the elongation e of metal 
£trip~L Instead of the tension controller 14 as shown in F1G.FIGURE 1, a tension- 
monitoring means 22 is provided. The tension-monitoring means - which is 

advantageously designed as a tension controller with preceding dead band - emits an 
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additional set value dF w for the rolling force, instead of a tension-specific correction 
value k T , when the strip tension reaches the limit of its regulating range. The rolling force 
in this case remains as constant as possible. 

[00151 [0018] FIG. 3 shows an adv a ntage o us e xemplary c o nfiguration of the 

invention. In this figure, the FTGURE 3 shows a preferred exemplary embodiment shown 
i n FIG. 2 of the invention which has been supplemented with a thickness-correction 
controller 25. The thickness-correction controller 25 determines a correction value k E 
which is fed to the controller 20 and by means of which, for example, the set value v*(l- 
E*) is corrected. 

[0016] [0019] The thickness controller 25 determines the correction value k E in 

such a manner that the temporal mean 9 of the strip-elongation value e corresponds to one 
of the set values of the thickness reduction E*. The temporal mean 9 of the strip- 
elongation value e is formed by means of the functional block 26 in accordance with 

e = 

where v Q m is the temporal mean of the value v 0 ,m» i .e. the temporal mean of the velocity 
of the metal strip 1 downstream of the skin-pass rolling stand 7 measured by the 
incremental sensor of the tension-measuring roll 13, and v. is the temporal mean of the 

value v,, m> i.e. the temporal mean of the velocity of the metal strip 1 upstream of the skin- 
pass rolling stand 7 measured by the incremental sensor of the tension-measuring roll 13. 


NY02:365637.1 
COMPARISON 


10 


± Q O 3 :1, ±-m £ w O £» 2-5+ o e 

A34882-PCT-USA (071308.0287) 

PATENT 

The devices for forming mean values 27 and 28 are provided for the purpose of forming 
v and v . 

o,m * i,m 
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WE CLAIM : 

1 . A method for rolling a metal strip (1) by means oim a skin-pass rolling 
stand fT^ for reducing the metal strip's thickness e fwherein the motal strip (R enters and 
exits the rolling stand at a determined velocity with the being rediiced by the rolling in 
the skin - pa ss rolling stand (7) under tension , characterized in that comp ri sing setting the 
velocity (v>)-of the metal strip-{4} when it enters the skin-pass rolling stand (7)-and the 
velocity (v 0 )-of the metal strip-fB when it exits the skin-pass rolling stand (7) are s o t 
independently of the tension in the metal strip-(4-). 

2. The method as claimed i n according to claim 1 , characteriz e d in 
that wherein the thickness of the metal strip (4^-is reduced by betwee n about 0.1% and 
5%. 

3. The method a s claimed in according to claim 2, characterized in 
thatwherein the thickness of the metal strip {4)-is reduced by between about 0.1% and 
1%. 

4. The method as claim ed inaccording to claim 1, 2 or 3, characterized in 
tha tfurther comprising setting the velocity (v,)-of the metal strip-(4) when it enters the 
skin-pass rolling stand (Tfand the velocity (v 0 )-of the metal strip-ft) when it exits the 
skin-pass rolling stand (7) are set withb y the ratio (IE*) of theg desired thickness of the 
metal strip <4>when it exits the skin-pass rolling stand £7>-to the thickness of the metal 
strip (4-)-when it enters the skin-pass rolling stand-(7). 

5 . The method as claimed in claim 1.2J or 4 . in accordin g to claim L 

further comprising controlling the settin g of the strip entry v elocity bv a controller for 
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controlling the sett ing of th e strip exit velocity to which a means set value for setting the 
respective velocities is fed to the controller, an d further wherein the set value for the 
velocity o f the metal strip entry when it enters the skin-pass rollin g stand and the set value 
for the velocity is provided for of the purpose of settin g metal strip when it exits the 
velocity (v « ) of the metal strip (1) when it enters the skin-pass rolling stand (7), and a 
means for setting the strip exit velocity is provided for th e purpos e of s etting the velocity 
(v e ) of the meta l strip (1) when it exits the skin pass rolling stan d (7), and a controller 
(20) i s provided for controlling th e m e ans for setting the strip entry v e locity, and a 
controll er (21) is provided for controlling the means for setting the strip exit vel ocity, a 
set value for the v e locity (v t ) of the metal strip (1) when it enters the skin pa s s rolling 
stand (7) being fed to the controller (20) of the means for setting the s trip entry velocity 
and a set value for the velocity (v e ) of the m e tal strip (1) when it e xits the skin pass 
roll ing stand (7) being f e d t o the con troller (21) of the m ea ns for s e ttin g the strip e xit 
velocity, characterized in that the set value (v*(l E*) for t h e v e locity (v , ) of the metal 
strip (1) when it enters the skin pass ro l ling s tand (7) and the set value (v*) for the 
v e locity (v e ) of the metal s trip (1) when it exits the skin pass rolling stand (7) are set atas 
thea ratio (1 E*) of the desired thickness of the metal strip (4-)-when it exits the skin-pass 
rolling stand (7)-to the thickness of the metal strip £l-)-when it enters the skin-pass rolling 
stand-(7). 

6. The method as claimed in according to claim 1, 2, 3, 4 or 5, charact e rized 

m-that further comprising correcting the set value (v*(l E*)) for the velocity (v^of the 

metal strip (4)-when it enters the skin-pass rolling stand (7) is correct e d as a function of a 

measured value (v M „)-for the velocity (v f )-of the metal strip-(4) when it enters the skin- 
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pass rolling stand £7)-and of a measured value (v 0 _ m )-for the velocity (v 0 )-of the metal strip 
£±) when it exits the skin-pass rolling stand-(7). 

7. The method as cl aimed i n according to claim 1, 2, 3, 4 , 5 o r 6, 
characterized in that further comprising correcting the set value (v*(l E*)) for the 
velocity «H>f the metal strip (4>when it enters the skin-pass rolling stand (7) is 
corrected as a function of a temporal mean Q-of measured values (v^^-for the velocity 
(v t >-of the metal strip <4>when it enters the skin-pass rolling stand-{7) and of a temporal 
mean fof measure d values for the velocity of the metal strip ) of measured values (v ^ 
for the velocity (v e ) of the metal strip (1) whcn.it exits the ski ntpassjpl ling sjand-£7)rj-ef 
measur e d values (v^) for the velocity (v e ) of th e metal strip (1) -when-i-i cxits-tho sk-in- 
pass-ffij4ii^g~stan d (7 ). 

8. The method as claim e d in according to claim 1 , 2, 3, 1 , 5, 6 or 7, 
characterized in that the further comprising setting a roll nip in the skin-pass rolling stand 
(7) is set as a function of the tension in the metal strip-(+) upstream of the skin-pass 
rolling stand {Tj-and as a function of the tension in the metal striper) downstream of the 
skin-pass rolling stand-(7). 

9. A devfeeskin-pass rolling stand for use in rolling a metal strip (1) us ing a 
s kin pa s s rolling stand (7) in accordance with the method asg£ claimed in one of the 
preceding claims, the thickn e ss of the metal strip (1) being reduced by the rolling in the 
skin pass rolling stand (7), charact e rized in that th e d e vice for rolling the metal strip (1) 
hash comprising a means for setting the strip entry velocity , for the purpose of setting the 
v e locity (v » ) of th e metal s trip (1) when it enters the skin pass rolling stand (7) 
NY02:365637.1 
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independently of the tension in the metal strip-fl-), and a means for setting the strip exit 
velocity , for the purpos e of s e tting the velocity (v „ ) of the motal strip (1 ) when it exits th e 
skin pass rolling stand (7) independently of the tension in the metal strip-(4-). 
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ABSTRACT OF THE DISCLOSURE 
Method and device for rolling a metal strip by means of a skin-pass rolling 
stand (7), the thickness of the metal strip (1) being reduced by the rolling in the skin-pass 
rolling stand (7), and the velocity of the metal strip (1) when it enters the skin-pass 
rolling stand (7) and the velocity of the metal strip (1) when it exits the skin-pass rolling 
stand (7) being set independently of the tension in the metal strip (1). 


NY02:365637.1 
COMPARISON 


16 


lOO 3 :t :M & ,1365 H-0 13! 




BAKER BOTTS L.L.P. 


30 ROCKEFELLER PLAZA 


NEW YORK, NEW YORK 101 12 


TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, HANS-JO ACHIM-FELKL, JOACHIM GOEPEL, and 
ROBERT WINKLER, citizens of Germany, Germany, and Austria, respectively, 
whose post office addresses are Dreifaltigkeitsweg 8, D-91301 Forchheim, Germany; 
Fichtenstrasse 18, D-91094 Langensendelbach, Germany; and Donato-Polli-Strasse 54, 
D-91056 Erlangen, Germany, respectively, have invented an improvement in: 


[0001] The invention relates to a method and a device for rolling a metal strip by means 
of a skin-pass rolling stand, the thickness of the metal strip being reduced by the rolling 
in the skin-pass rolling stand. The skin-pass rolling of steel by means of a skin-pass 
rolling stand serves primarily to roll specific properties into the steel by means of a slight 
reduction in thickness. In particular, flat products produced from soft steels for cold- 
working in accordance with DIN EN 10130 and DIN EN 10131, hot-rolled metal strip in 
accordance with DIN EN 10051, precursor material for electrolytic strip surface 
treatment (DIN 17163-electrolytically galvanized, cold-rolled strip and sheet), relatively 
high-strength steels and phosphorus-alloyed steels with and without bake-hardening 
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effects in accordance with SEW 093 and SEW 094, soft microalloyed steels in 
accordance with SEW 095, galvanized strip (in accordance with DIN EN 10142), electric 
sheet produced from unalloyed and alloyed steels, non-grain-oriented, non-final-annealed 
in accordance with DIN 46400 Parts 2 and 4 and cold-rolled broad strip made from 
stainless, heat-resistant steels in accordance with DIN 59381 and 59382 are suitable for 
the skin-pass rolling. 

[0002] The skin-pass rolling of soft steels (steel strips) for cold-working is carried out in 
particular with the aim of eliminating the pronounced yield point of the steel strip, 
improving the planarity of the steel strip and setting a defined roughness of the strip 
surface. 

[0003] It is an object of the invention to further improve the quality parameters of steels 
or steel strips, such as for example the yield strength, the planarity or the roughness of the 
steel strip, by means of skin-pass rolling. 

[0004] According to the invention, the object is achieved by means of a method or a 
device for rolling a metal strip by means of a skin-pass rolling stand in accordance with 
claim 1 or claim 9, respectively. The thickness of the metal strip is reduced by rolling in 
the skin-pass rolling stand, the velocity of the metal strip when it enters the skin-pass 
rolling stand and the velocity of the metal strip when it exits the skin-pass rolling stand 
being set independently of the tension in the metal strip. In this way, it is possible to set 
the desired reduction in thickness particularly accurately, so that metal or steel strip of 
particularly high quality is formed. This method according to the invention is so accurate 
that it is even possible to reduce the yield strength in a steel in which a significant 
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reduction of the yield strength is only possible when the thickness is reduced by an 
amount which lies within a very narrow range, for example between 0.475 and 0.525%. 
Accordingly, the invention is particularly advantageously used for metal strips whose 
thickness is reduced by between 0.1% and 5%, advantageously between 0.1% and 1%. 

[0005] In an advantageous configuration of the invention, the velocity of the metal strip 
when it enters the skin-pass rolling stand and the velocity of the metal strip when it exits 
the skin-pass rolling stand are set with the ratio of the desired thickness of the metal strip 
when it exits the skin-pass rolling stand to the thickness of the metal strip when it enters 
the skin-pass rolling stand. The reduction in thickness is usually given as the lengthening 
of the metal strip or the elongation ratio, i.e. in an advantageous configuration of the 
invention the velocity of the metal strip when it enters the skin-pass rolling stand and the 
velocity of the metal strip when it exits the skin-pass rolling stand are set with the ratio of 
the length of the metal strip when it enters the skin-pass rolling stand to the desired length 
of the metal strip when it exits the skin-pass rolling stand. 

[0006] In a further advantageous configuration of the invention, a means for setting the 
strip entry velocity is provided for the purpose of setting the velocity of the metal strip 
when it enters the skin-pass rolling stand, and a means for setting the strip exit velocity is 
provided for the purpose of setting the velocity of the metal strip when it exits the skin- 
pass rolling stand, and a controller is provided for controlling the means for setting the 
strip entry velocity, and a controller is provided for controlling the means for setting the 
strip exit velocity, a set value for the velocity of the metal strip when it enters the skin- 
pass rolling stand being fed to the controller of the means for setting the strip entry 


NY02:364174.1 


-3- 


JLO O 3 ?1. :M 6 , Gn&S^O S: 
A34882-PCT-USA-071308.0287 


velocity and a set value for the velocity of the metal strip when it exits the skin-pass 
rolling stand being fed to the controller of the means for setting the strip exit velocity, 
and in which the set value for the velocity of the metal strip when it enters the skin-pass 
rolling stand and the set value for the velocity of the metal strip when it exits the skin- 
pass rolling stand are set at the ratio of the desired thickness of the metal strip when it 
exits the skin-pass rolling stand to the thickness of the metal strip when it enters the skin- 
pass rolling stand. The same effect is achieved by setting the set value for the velocity of 
the metal strip when it enters the skin-pass rolling stand and the set value for the velocity 
of the metal strip when it exits the skin-pass rolling stand with the ratio of the length of 
the metal strip when it enters the skin-pass rolling stand to the desired length of the metal 
strip when it exits the skin-pass rolling stand. 

[0007] In a further advantageous configuration of the invention, the set value for the 
velocity of the metal strip when it enters the skin-pass rolling stand is corrected as a 
function of a measured value for the velocity of the metal strip when it enters the skin- 
pass rolling stand and of a measured value for the velocity of the metal strip when it exits 
the skin-pass rolling stand. 

[0008] In a further advantageous configuration of the invention, the set value for the 
velocity of the metal strip when it enters the skin-pass rolling stand is corrected as a 
function of a temporal mean of measured values for the velocity of the metal strip when it 
enters the skin-pass rolling stand and of a temporal mean of measured values for the 
velocity of the metal strip when it exits the skin-pass rolling stand. 
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[0009] In a particularly advantageous configuration of the invention, the roll nip in the 
skin-pass rolling stand is set as a function of the tension in the metal strip upstream of the 
skin-pass rolling stand and as a function of the tension in the metal strip downstream of 
the skin-pass rolling stand. 

[0010] Further advantages and inventive details will emerge from the following 

description of exemplary embodiments. In the drawing: 

FIG. 1 shows a known control arrangement for a skin-pass rolling stand, 

FIG. 2 shows an exemplary embodiment of an inventive control arrangement for a 

skin-pass rolling stand, 

FIG. 3 shows a particularly advantageous exemplary embodiment for a control 

arrangement for a skin-pass rolling stand. 

[0011] FIG. 1 shows a known control arrangement for a skin-pass rolling stand 7 for the 
skin-pass rolling of a metal strip 1. The skin-pass rolling stand 7 has two working rollers 
10 and 1 1 and two support rollers 8 and 9. The metal strip 1 passes through the skin-pass 
rolling stand 7 in the direction indicated by arrow 6. A means for setting the strip entry 
velocity, indicated by the rolls 2 and 3, is provided upstream of the skin-pass rolling 
stand 7. A means for setting the strip exit velocity, indicated by the rolls 4 and 5, is 
provided downstream of the skin-pass rolling stand 7. In the present exemplary 
embodiment, the means for setting the strip entry velocity and the means for setting the 
strip exit velocity are designed as a bridle. However, they may also be designed as 
levelers, S-rolls or coilers. A velocity v* is imposed on the metal strip 1 upstream of the 
skin-pass rolling stand 7 by means of the rolls 2 and 3. A velocity v 0 is imposed on the 
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metal strip 1 downstream of the skin-pass rolling stand 7 by means of the rolls 4 and 5. 
To set the velocity v G of the metal strip 1 downstream of the skin-pass rolling stand 7, a 
controller 21 is provided, to which a set value v* is fed. The controller 21 controls the 
rolls 4 and 5 in such a manner that the velocity v Q of the metal strip 1 when it exits the 
skin-pass rolling stand 7 corresponds to a desired set velocity v*. 

[0012] Tension-measuring rolls 12 and 13, which measure the tension x, of the metal 
strip 1 upstream of the skin-pass rolling stand 7 and the tension x G in the metal strip 1 
downstream of the skin-pass rolling stand 7, are provided upstream and downstream of 
the skin-pass rolling stand 7. The values Xj and x G , together with their corresponding 
predetermined set values t,* and x Q * and also a set value v w * for the velocity v w of the 
skin-pass rolling stand 7, are input variables for a tension controller 14. The tension 
controller 14 controls the velocity v w of the skin-pass rolling stand 7. In addition, the 
tension controller 14 emits a tension-dependent correction value k T . 

[0013] Moreover, in an exemplary configuration of the invention, the tension-measuring 
rolls 12 and 13 have incremental sensors (not shown), which measure the rotation of the 
tension-measuring rolls 12 and 13. These measured values are used to form a strip- 
lengthening value e, to which the following relationship applies: 


V — V 

^ _ C, IT. i.< rr. 


where v G , m is the velocity of the metal strip 1 downstream of the skin-pass rolling stand 7 
measured by the incremental sensor of the tension-measuring roll 13, and v i>m is the 
velocity of the metal strip 1 upstream of the skin-pass rolling stand 7 measured by means 
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of the incremental sensor of the tension-measuring roll 12. A value v*(l-e), which has 
previously been added to the tension correction value k x , is fed to the controller 20 as set 
value for the velocity. 

[0014] Moreover, there is provision for the rolling force in the skin-pass rolling stand 7 
to be set to a predetermined set value F w by means of a controller 15. 

[0015] For reasons of clarity, the feedback means for the controllers 15, 20 and 21 are 
not illustrated. 

[0016] FIG. 2 shows an exemplary configuration of the invention, in which the velocity 
Vj of the metal strip 1 when it enters the skin-pass rolling stand 7 is set independently of 
the tension in the metal strip 1 . In a particularly advantageous configuration of the 
invention, the velocity v, of the metal strip 1 when it enters the skin-pass rolling stand 7 is 
set to a set value v*(l-E*). In this case, E* is the set value for the elongation e of metal 
strip 1. 

[0017] Instead of the tension controller 14 shown in FIG. 1, a tension-monitoring means 
22 is provided. The tension-monitoring means - which is advantageously designed as a 
tension controller with preceding dead band - emits an additional set value dF w for the 
rolling force, instead of a tension-specific correction value k T , when the strip tension 
reaches the limit of its regulating range. The rolling force in this case remains as constant 
as possible. 

[0018] FIG. 3 shows an advantageous exemplary configuration of the invention. In this 
figure, the exemplary embodiment shown in FIG. 2 has been supplemented with a 
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thickness-correction controller 25. The thickness-correction controller 25 determines a 
correction value k E which is fed to the controller 20 and by means of which, for example, 
the set value v*(l-E*) is corrected. 

[0019] The thickness controller 25 determines the correction value k E in such a manner 
that the temporal mean 9 of the strip-elongation value e corresponds to one of the set 
values of the thickness reduction E*. The temporal mean 9 of the strip-elongation value e 
is formed by means of the functional block 26 in accordance with 

e = 

where v om is the temporal mean of the value v 0>m , i.e. the temporal mean of the velocity 
of the metal strip 1 downstream of the skin-pass rolling stand 7 measured by the 
incremental sensor of the tension-measuring roll 13, and v i m is the temporal mean of the 
value v ijrTlj i.e. the temporal mean of the velocity of the metal strip 1 upstream of the skin- 
pass rolling stand 7 measured by the incremental sensor of the tension-measuring roll 13. 
The devices for forming mean values 27 and 28 are provided for the purpose of forming 
v and v 

o,m ** AAVX i,m 
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WE CLAIM : 

1 . A method for rolling a metal strip (1) by means of a skin-pass rolling 
stand (7), the thickness of the metal strip (1) being reduced by the rolling in the skin-pass 
rolling stand (7), characterized in that the velocity (v,) of the metal strip (1) when it enters 
the skin-pass rolling stand (7) and the velocity (v 0 ) of the metal strip (1) when it exits the 
skin-pass rolling stand (7) are set independently of the tension in the metal strip (1). 

2. The method as claimed in claim 1, characterized in that the thickness of 
the metal strip (1) is reduced by between 0. 1% and 5%. 

3. The method as claimed in claim 2, characterized in that the thickness of 
the metal strip (1) is reduced by between 0.1% and 1%. 

4. The method as claimed in claim 1, 2 or 3, characterized in that the 
velocity (v,) of the metal strip (1) when it enters the skin-pass rolling stand (7) and the 
velocity (v 0 ) of the metal strip (1) when it exits the skin-pass rolling stand (7) are set with 
the ratio (1-E*) of the desired thickness of the metal strip (1) when it exits the skin-pass 
rolling stand (7) to the thickness of the metal strip (1) when it enters the skin-pass rolling 
stand (7). 

5. The method as claimed in claim 1, 2, 3 or 4, in which a means for setting 
the strip entry velocity is provided for the purpose of setting the velocity (v,) of the metal 
strip (1) when it enters the skin-pass rolling stand (7), and a means for setting the strip 
exit velocity is provided for the purpose of setting the velocity (v Q ) of the metal strip (1) 
when it exits the skin-pass rolling stand (7), and a controller (20) is provided for 
controlling the means for setting the strip entry velocity, and a controller (21) is provided 
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for controlling the means for setting the strip exit velocity, a set value for the velocity (v,) 
of the metal strip (1) when it enters the skin-pass rolling stand (7) being fed to the 
controller (20) of the means for setting the strip entry velocity and a set value for the 
velocity (v Q ) of the metal strip (1) when it exits the skin-pass rolling stand (7) being fed to 
the controller (21) of the means for setting the strip exit velocity, characterized in that the 
set value (v*(l-E*) for the velocity (v,) of the metal strip (1) when it enters the skin-pass 
rolling stand (7) and the set value (v*) for the velocity (v Q ) of the metal strip (1) when it 
exits the skin-pass rolling stand (7) are set at the ratio (1-E*) of the desired thickness of 
the metal strip (1) when it exits the skin-pass rolling stand (7) to the thickness of the 
metal strip (1) when it enters the skin-pass rolling stand (7). 

6. The method as claimed in claim 1, 2, 3, 4 or 5, characterized in that the set 
value (v*(l-E*)) for the velocity (v t ) of the metal strip (1) when it enters the skin-pass 
rolling stand (7) is corrected as a function of a measured value (v 1>m ) for the velocity (v,) 
of the metal strip (1) when it enters the skin-pass rolling stand (7) and of a measured 
value (v 0f m) for the velocity (v Q ) of the metal strip (1) when it exits the skin-pass rolling 
stand (7). 

7. The method as claimed in claim 1, 2, 3, 4, 5 or 6, characterized in that the 
set value (v*(l-E*)) for the velocity (v,) of the metal strip (1) when it enters the skin-pass 
rolling stand (7) is corrected as a function of a temporal mean ( v { m ) of measured values 
(vj,m) for the velocity (vi) of the metal strip (1) when it enters the skin-pass rolling stand 
(7) and of a temporal mean ( v G m ) of measured values (v 0 , m ) for the velocity (v G ) of the 
metal strip (1) when it exits the skin-pass rolling stand (7). 
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8. The method as claimed in claim 1, 2, 3, 4, 5, 6 or 7, characterized in that 
the roll nip in the skin-pass rolling stand (7) is set as a function of the tension in the metal 
strip (1) upstream of the skin-pass rolling stand (7) and as a function of the tension in the 
metal strip (1) downstream of the skin-pass rolling stand (7). 

9. A device for rolling a metal strip (1) using a skin-pass rolling stand (7) in 
accordance with the method as claimed in one of the preceding claims, the thickness of 
the metal strip (1) being reduced by the rolling in the skin-pass rolling stand (7), 
characterized in that the device for rolling the metal strip (1) has a means for setting the 
strip entry velocity, for the purpose of setting the velocity (vj) of the metal strip (1) when 
it enters the skin-pass rolling stand (7) independently of the tension in the metal strip (1), 
and a means for setting the strip exit velocity, for the purpose of setting the velocity (v G ) 
of the metal strip (1) when it exits the skin-pass rolling stand (7) independently of the 
tension in the metal strip (1). 
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ABSTRACT OF THE DISCLOSURE 
Method and device for rolling a metal strip by means of a skin-pass rolling 
stand (7), the thickness of the metal strip (1) being reduced by the rolling in the skin-pass 
rolling stand (7), and the velocity of the metal strip (1) when it enters the skin-pass 
rolling stand (7) and the velocity of the metal strip (1) when it exits the skin-pass rolling 
stand (7) being set independently of the tension in the metal strip (1). 
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darauf erteilten Patentes gefahrden kdnnen. 


I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 


VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (Oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 


Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



POWER OF ATTORNEY: As a named inventor, 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 


And I hereby appoint 


Direct Telephone Calls to: (name and telephone 
number) 


Ext. 


Postanschrift: 


Send Correspondence to: 

Baker & Botts. L L P. 
3 0 Rockefeller Plaza 1011 2-0028 New York 
Telephone: (001)212-408-25 62 and Facsimile (Q01) ?l7-7nfi-fiQ 90 

— — 07 ■ 

Customer No. 21003 



Voller Name des einzigen Oder ursprung lichen Erfinders. 

Hans-Joachim F^IkT^^ 

Full name of sole or first inventor 

Hans-Joachim FeJKI 

Unterschrift des Erfinders/" Datum 

Inventor's signature I Date 

Wohnsitz ^ 

Forchheim, DEUTSCHLAND 

Residence 

Fnrchh^im GERMANY^^ 

Staatsangehdngkeit 

DEUTSCH 

Citizenship 

GERMAN^ 

Postanschnft 

Dreifaltigkeitsweg 8 

Post Office Addess 

Dreifaltigkeitsweg 8 

91301 Forchheim 
DEUTSCHLAND 

91301 Forchheim 
GERMANY 

Voller Name des zweiten Miterfinders (falls zutreffend) 

JOACHIM GOPEL 

Full name of second joint inventor, if any: 

JOACHIM GOPEL 

Unterschnft des Erfinders Datum 

Second Inventor's signature Date 

Wohnsitz 

LANGENSENDELBACH, DEUTSCHLAND 

Residence 

LANGENSENDELBACH, GERMANY 

Staatsangehongkeit 

DEUTSCH 

Citizenship 

GERMAN 

Postanschrift 

FICHTENSTR. 18 

Post Office Address 

FICHTENSTR. 18 

91094 LANGENSENDELBACH • 
DEUTSCHLAND 

91094 LANGENSENDELBACH 
GERMANY 


(Bitte entsprechende Informationen und Unterschnften im 
Falle von dritten und weueren Miterfindem angeben). 


(Supply similar information and signature for third and 
subsequent joint inventors). 
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Voller Name des dntten Miterfinders: 

ROBERT WINKLER 

Full name of third joint inventor 

ROBERT WINKLER 

Unterschnft des Erfinders Datum 

Inventor's signature Date 

Wohnsitz 

ERLANGEN, DEUTSCHLAND 

Residence 

ERLANGEN, GERMANY 

Staatsangehongkeit 

OSTERREICH 

C iti zpn <5 h i n 

AUSTRIAN i 

Postanschrift 

DONATO-POLLI-STR. 54 

Post Office Address 

DONATO-POLLI-STR. 54 

Qin^fi pro 1 ampcm 

DEUTSCHLAND 

91056 ERLANGEN 
GERMANY 

Voller Name des vierten Miterfinders: 

Full name of fourth joint inventor: 

Unterschnft des Erfinders Datum 

Inventor's signature Date 

Wohnsitz 

Residence 

Staatsangehongkeit 

Citizenship 

Postanschnft 

Post Office Address 



Voller Name des funften Miterfinders* 

Full name of fifth joint inventor 

Unterschnft des Erfinders Datum 

Inventor's signature Date 

wohnsitz 

Residence 

Staatsangehongkeit 

Citizen«;hin 

Postanschnft 

Post Office Address 



Voller Name des sechsten Miterfinders: 

Full name of sixth joint inventor. 

Unterschnft des Erfinders Datum 

Inventor's signature Date 

Wohnsitz 

Residence 
t 


Citizenship 

Postanschnft 

Post Office Address 




(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Faile von dritten und weiteren Miterfmdern angeben). subsequent joint inventors). 
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Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 


Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt: 


dass mein Wohnsitz, meine Postan sen rift, und meine 
Staatsangehongkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 


dass ich, nach bestem Wissen der ursprungliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) oder ein ursprunglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 


Verfahren und Einrichtunq zum Walzen 
eines Metallbandes mittels eines 


Dressierqerustes 


deren Beschreibung 

(zutreffendes ankreuzen) 
PI hier beigefugt ist. 

am 04.07.2000 als 
PCT Internationale Anmeldung 

PCT Anmeldungsnummer 

eingereicht wurde und am 


PCT/DE00/02172 


abgeandert wurde (falls tatsachlich abgeandert). 


Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 


Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 


Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 


As a below named inventor, I hereby declare that: 


My residence, post office address and citizenship are 
as stated below next to my name, 


I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 


METHOD AND DEVICE FOR ROLLING 


A METAL STRIP USING A SIZING 


STAND 


the specification of which 

(check one) 

□ is attached hereto. 

Kl was filed on 04.07.2000^ 


as 


PCT international application 

PCT Application No. PCT/DEQ 0/02172* * 

and was amended on 


(if applicable) 


I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 


I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1. 56(a). 


I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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German Language Declaration 


Prior foreign appplications 
Prioritat beansprucht 


Priority Claimed 


19933239.8 
J (Number) 
(Nummer) 


DE — 

(Country) 
(Land) 


15.07,1999 — 
(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 


Yes 
Ja 


□ 
No 
Nein 


(Number) 
(Nummer) 


(Country) 
(Land) 


(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 


□ 

Yes 
Ja 


□ 
No 
Nein 


(Number) 
(Nummer) 


(Country) 
(Land) 


(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 


□ 

Yes 

Ja 


□ 
No 
Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilproze&ordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pflicht zur Offenbarung von 
I Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material I 
information as defined in Title 37, Code of Federal! 
Regulations, §1. 56(a) which occured between the filing j 
date of the prior application and the national or PCT 
international filing date of this application. 


PCT/DE00/02172 ^ 
(Application Serial No.) 
(Anmeldesenennummer) 


04.07.2000., 


(Filing Date D. M, Y) 
(Anmeldedatum T, M, J) 


(Status) 

(patentiert, anhangig, 
aufgegeben) 


pending 
(Status) 

(patented, pending, 
abandoned) 


(Application Serial No.) 
(Anmeldesenennummer) 


(Filing Date D.M.Y) 
(Anmeldedatum T T M, J) 


(Status) 

(patentiert, anhangig, 
aufgeben) 


(Status) 

(patented, pending, 
abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
I vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefengnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden kbnnen. 


I hereby declare that all statements made herein of my I 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent | 
issued thereon. 
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German Language Declaration 


VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwaite) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 


POWER OF ATTORNEY: As a named inventor, 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 


Customer No. 21003 


!1003^ 


And I hereby appoint 


Telefongesprache bitte richten an: 
(Name und Telefonnummer) 


Direct Telephone Calls to: (name and telephone 
number) 


Ext. 


Postanschrift: 


Send Correspondence to: 

Baker & Botts, L LP. 
30 Rockefeller Plaza 10TTS-0028 New York 
Telephone: (001) 212-408-25 62 and Facsimile (001)212-705-50 2 0 

or ' " " " 

Customer No. 21003 


Hans-Joachim Felkl 

Full name of sole or first inventor 

Hans-Joachim Felkl 

Unterschnft des Erfinders Datum 

Inventor's signature 

Date 

Forchheim, DEUTSCHLAND 

Residence 

Forchheim, GERMANY 

Staatsangehongkeit 

DEUTSCH 

Citizenship 

GERMAN 

Postanschrift 

Dreifaltigkeitsweq 8 

Post Office Addess 

Dreifaltigkeitsweq 8 

91301 Forchheim 
DEUTSCHLAND 

91301 Forchheim 
GERMANY 

Voller Name des zweiten Miterfinders (falls zutreffend) 

JOACHIM GOPEL 

Full name of second joint inventor, if any 

JOACHIM GOBEL, 

Unterschnft des Erfinders Datum 

Second raventefr'fc signature J . - 

Date 

a os. on. 02 

Wohnsitz 

LANGENSENDELBACH, DEUTSCHLAND 

Resideh</e I / / 

LANGENSENDELBACH, GERMANY £>6^K 

Staatsangehongkeit 

DEUTSCH 

Citizenship j 

GERMAN 

Postanschnft 

FICHTENSTR. 18 

Post Office Address 

FICHTENSTR. 18 

91094 LANGENSENDELBACH 
DEUTSCHLAND 

91094 LANGENSENDELBACH 
GERMANY 


\ Bitte entsprechende Informationen und Unterschhften im (Supply similar information and signature for third and 
Faile von dntten und weueren Miterfindem angeben). subsequent joint inventors). 
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Vollpr NJ ^mp Hoc Hritton KAitArftn/-{£>r-o 

v unci iiamc uco uiiuch iviiitsrnncisrs 

ROBERT WINKLER 

Full name of third joint inventor 

ROBERT WINKLER 

w» «%wi obi II II l vjuo 1 — I 1 1 1 lUul c> LJciLUfH 

Inventor's signature Date 

Wohnsitz 

ERLANGEN, DEUTSCHLAND 

Residence 

ERLANGEN, GERMANY 

Staatsangehongkeit 

OSTERREICH 

Citizenship 

AUSTRIAN 

DONATO-POLLI-STR. 54 

Post Office Address 

DONATO-POLLI-STR. 54 

91056 ERLANfiFN 
DEUTSCHLAND 

Ci"idCZC COI A fc. 1 C"~ M 

yiUoo tKLANGEN 
GERMANY 

vuiiei iNdinc ues» vienen rvHieninoers 

Full name of fourth joint inventor 

umeibLitiiiL ueb cninacrs Uatum 

Inventor's signature Date 

Wohnsitz 
» 

Residence 


Citizenship 


Post Office Address 



v unci imciiiic uco lunilcll iviiusi imum S. 

Full name of fifth joint inventor 

uiiicio^inm uc9 cziNiKit-ib uatum 

Inventor's signature Date 

V V KJl II 1 Ol Lc. 

t 

Residence 
» 

Staatsangehongkeit 

Citizenship 


Post Office Address 



\/niJor Mama HaC CQf>hrlnn KJtiinp^nr4AM«< ^ 

vuHtsr iNdrne aes secnsten ivmemnaers. 

Full name of sixth joint inventor 

uMicibuiiiiii ueb cninasrs Uatum 

Inventor's signature Date 


Residence 

Staatsangehongkeit 

v_rill£.d lal \I[J 

Postanschnft 

Post Office Address 




(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Fafle von dntten und weiteren Miterfindern angeben). subsequent joint inventors). 
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Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 


Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt: 


dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehongkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 

dass ich, nach bestem Wissen der ursprungliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) oder ein ursprunglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 

Verfahren und Einrichtung zum Walzen 
eines Metallbandes mittels eines 


Dressiergerustes 


deren Beschreibung 

(zutreffendes ankreuzen) 
Z] hier beigefugt ist. 
3 am 04.07.2000 als 
PCT international Anmeldung 

PCT Anmeldungsnummer 

eingereicht wurde und am 

abgeandert wurde (falls tatsachlich abgeandert). 


PCT/DEOQ/02172 


Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 


Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 


Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeidungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeidungen fur ein Patent Oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 


As a below named inventor, I hereby declare that: 


My residence, post office address and citizenship are 
as stated below next to my name, 


I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 


METHOD AND DEVICE FOR ROLLING 
A METAL STRIP USING A SIZING 


STAND 


the specification of which 

(check one) 
□ is attached hereto. 
EI was filed on 04.07.2000 S 


as 


PCT international application 
PCT Application No. PCT/DEOQ/02172 
and was amended on 


(if applicable) 


I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 


I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations 
§1 -56(a). 


I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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German Language Declaration 

Prior foreign appplications 
Prioritat beansprucht 


Priority Claimed 

19933239.8^ DE 

15.07.1999- 

m □ 

(Number) (Country) 
(Nummer) (Land) 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 

(Number) (Country) 
(Nummer) (Land) 

□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 

(Number) (Country) 
(Nummer) (Land) 

□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 

Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozefJordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 

I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 

PCT/DE00/02172 _ 

04.07.2000 ^ 

pending 

(Application Senal No.) 
(Anmeldeserien nummer) 

(Filing Date D, M. Y) 
(Anmeldedatum T, M, J) 

(Status) (Status) 
(patentiert, anhangig. (patented, pending, 
aufgegeben) abandoned) 

(Application Senal No.) 
(Anmeldeseriennummer) 

(Filing Date D.M.Y) 
(Anmeldedatum T, M; J) 

(Status) (Status) 
(patentiert, anhdngig. (patented, pending, 
aufgeben) abandoned) 

Ich erklare hiermit, dass alle von mir in der vorliegen- 
den ErklSrung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen. und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung Oder eines 
darauf erteilten Patentes gefahrden kbnnen. 

I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 


VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 


POWER OF ATTORNEY: As a named inventor, 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (fist name and registration 
number) 


Customer No. 21003 


And I hereby appoint 


Telefongesprache bitte richten an: 
(Name und Te/efonnummer) 


Direct Telephone Calls to: (name and telephone 
number) 


Ext. 


Postanschrift: Send Correspondence to: 

Baker & Botts. L.L.P. 
3Q_RQQk^£elLer Plaza 10112-0028 NewYnfr 
Telephone: ( 001) 212-408-25 62 a nd Facsimile 7 ooT)2T?-705-50 2 0 

-or 



Voller Name des emzigen oder ursprung lichen Erfinders 

Hans-Joachim Felkl 


Full name of sole or first inventor 

Hans-Joachim Feikl 


Unterschnft des Erfinders 


Oatum 


Inventor's signature 


Date 


Forchheim, DEUTSCHLAND 

Residence 

Forchheim, GERMANY 

Staatsangehongkeit 

DEUTSCH 

Citizenship 

GERMAN 

Postanschrift 

Dreifaltigkeitsweg 8 

Post Office Addess 

Dreifaltigkeitsweg 8 

91301 Forchheim 
DEUTSCHLAND 

91301 Forchheim 
GERMANY 

Voller Name des zweiten Miterfinders (falls zutreffend) 

JOACHIM GOPEL 

Full name of second joint inventor, if any 

JOACHIM GOPEL 

Unterschnft des Erfinders Datum 

Second Inventor's signature Date 

Wohnsitz 

LANGENSENDELBACH. DEUTSCHLAND 

Residence 

LANGENSENDELBACH, GERMANY 

Staatsangehongkeit 

DEUTSCH ' 

Citizenship 

GERMAN 

Postanschnft 

FICHTENSTR. 18 

Post Office Address 

FICHTENSTR. 18 

91094 LANGENSENDELBACH 
DEUTSCHLAND 

91094 LANGENSENDELBACH 
GERMANY 


(Bitte entsprechende tnformationen und Unterschnften im (Supply similar information and signature for third and 
Falle von dritten und wetter en Miterfindem angeben). subsequent joint inventors). 
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JL-ilJ m.J „::h: ,.,.L JL s . ; , lib .sr.„! HrO iirn! 


v «'"ji iNciiMt; utsa unuen Miiemnasrs 

ROBERT WINKLER 

Full name of third joint inventor 

ROBERT WINKLER _ 

Unter«;phrift Hpc PrfinHorc Platiim 
\ji iici abi ii ill UCS CillllUcIo UdlUITl 

Inventor's signature ~ v a Date 

V V Ul 11 

ERLANGEN, DEUTSCHLAND 

Residence 

ERLANGEbL GERMANY *=^<? 

Staatsangehongkett 

OSTERREICH 

Citizenship 

AUSTRIAN^ 

Postanschnft 

DONATO-POLLI-STR. 54 

Post Office Address 

DONATO-POLLI-STR. 54 

910Sfi FRI ANIRPN 
DEUTSCHLAND 

Qirjco rni AMPCM 
y lUOD tKUAVINvjtN 

GERMANY 

vuner i^iame aes vienen Miieninaers 

Full name of fourth joint inventor- 

cjiutjrt>cnnu ues tninaers uatum 

Inventor's signature Date 

V VUI II loiui 

Residence 
t 

Staatsangehongkett 

Citizenship 

Postanschnft 

Post Office Address 



Voller Name des funften Mitertinders 

Full name of fifth joint inventor 

uiuerbcnnn aes trninaers Uatum 

Inventor's signature Date 

v v Wl II lolu. 

Residence 

T 

Staatsangehbngke»t 

Citizenship 

Postanschnft 1 

Post Office Address 



Voller Name des sechsten Miterfinders" 

Full name of sixth joint inventor 

t Inforcnh riff Hoc CrfinHarc f~^i * . . 

vjiimrocnnu aes crrinaers uatum 

Inventor's signature Date 

\A//i H ri c i f~^ 

wonnsiiz 

Residence 

Staatsangehdrigkeit 

iti7onchjrt 
\j\v\cxz\ loi 

Postanschnft 

Post Office Address 




(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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